Uncoupler-induced relocation of elongation factor Tu to the outer membrane in an uncoupler-resistant mutant of Escherichia coli.
Escherichia coli UV6, a mutant which is resistant to the uncoupler carbonyl cyanide m-chlorophenylhydrazone (CCCP), when grown in the presence of CCCP, but not in its absence, incorporated a new protein (Mr, 42 000) into the cell envelope. This protein was found in both cytoplasmic and outer-membrane fractions. In the outer membrane it was one of three or four most abundant proteins. The protein was tightly bound to the membranes and was not solubilized by several detergents. Solubilization was achieved with sodium lauroylsarcosinate (sarkosyl). The protein was purified close to homogeneity by affinity chromatography on a column of GDP-Sepharose. It was identified as elongation factor Tu (EF-Tu) on the basis of electrophoretic mobility, profiles of peptide fragments produced by proteolysis, and by its ability to bind to GDP-Sepharose. Disruption of cells in the presence of CCCP or incubation of envelopes with EF-Tu did not result in incorporation of EF-Tu into the membranes. It is suggested that this protein is incorporated into the outer membrane as a consequence of an alteration in the normal protein biosynthetic mechanisms of the mutant induced by the presence of CCCP.